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Ha npuMepe napa3HTOB ruiOTBbi BbiaBaeHbi nocaeACTBHa aHTponorcHHoti TpaHC(J)op- 
MauHH BoaoeNia, Bbi3BaHHbie BbicoKoft MHHepajnraijneii boabi h nocTyn.neHHeM mcjiko- 
AHcnepcHott B3BecH H3MejibHeHHott ropHoft nopoAbi. noKa3aHo, hto H3MeHeHne napa3HTo- 
(jjayHbi cBH3aHO c Hcue3HOBeHneM peAKHx h MajiouHCJieHHbix ana ceBepHbix 03ep bhaob 
napa3HTOB, rjiaBHbIM o6pa30M rejIbMHHTOB CO CJITOKHblM >KH3HeHHbIM UHKJIOM. OTCyTCTBy- 
iot cneuH(|)HJHbie AJia KapnoBbix pbi6 npeACTaBHTejiH ucctoa, TpeiwaTOA, CKpeoHeh. Co- 
xpaHaiOTca (})OHOBbie (mnpOKO pacnpocTpaHeHHbie h nacTO BCTpeuaionmeca) bhah mhk- 
cocnopHAHii, MOHoreHeii, TpeMaTOA poaob Diplostomum h Tylodelphys. OcHOBy napa3H- 
TO(|)ayHbi njiOTBbi (J)opMHpyiOT bhabi c npaMbiM hhkjiom paiBHrua h bhabi, jihhhhkh 
KOT opbix aKTHBHO HanaAaiOT Ha pbi6y. OTMeneHbi eAHHHHHbie cjiywan napa3HTHpoBaHna 
uepBeii Ligula intestinalis, Philometra rischta h Pseudocapillaria tomentosa, 3apa>KeHHe 
KOTopbiMH npoHcxoAHT npu noeAaHHH Copepoda h ojiHroxeT. 

Kjitoneebie cjioea: Rutilus rutilus L., napasHTOcjjayHa, TexHoreHHaa TpaHCfjjopMaima 

BOAOeMOB. 


TexHoreHHoe 3arpa3HeHne boaocmob — OAHa H3 aKTyajibHbix npo6jieM co- 
BpeMeHHOCTH. MHOrOHHCJieHHbIMH HCCJieflOBaHHHMH nOKa3aHO, HTO 3arpH3He- 
HHe boahoh cpeAbi o6eAH»eT bhaoboh cocTaB thapoOhohtob, b tom Hiicjie 
h napa3HTOB pbi6. PeaKUHa pa3Hbix rpynn napa3HTOB Ha aHTponoreHHoe 3a- 
rp»3HeHHe He0AH03HaHHa H MO>KeT npOHBJIHTbCH B CHIDKeHHH BbDKHBaeMOCTH 

CBo 60 AHO>KHBymHX CTAAHH - AHU H JIHHHHOHHbIX CT3AHH, BbIMHpaHHH npO- 

Me'/KyTOHHblX H OKOHHaTejIbHbIX X03aeB H CHH/KeHMH yCTOHHHBOCTH pbl6 (Pie- 

trock, Marcogliese, 2003; Marcogliese, 2005; Pietrock et al., 2008). Bhaoboc 
pa3HOo6pa3He napa3HTOB mojkct CHH>KaTbCH Taioxe b cbh3h c 6onee bmcokoh 
CMepTHOCTbio 3apa>KeHHbix xoaaeB b pe3ynbTaTe naToreHHoro bo3A6hctbhh na- 
pa3HTOB Ha xo3aeB (Kennedy, 1997; Marcogliese, 2005; Marcogliese et al., 
2010 ). 
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EnaHap c coaBT. (Blanar et al., 2009) npeanpnHaa nonBiTKy CHCTeMara3Hpo- 
BaTb HMeiomiiecfl 3HaHiia o bjiiihhhh Ha napa3HTOB pa3Hbix ranoB 3arpa3HHTe- 
jieft (necTimiiaoB, TaaceaBix MeTajuiOB, 6bitobbix ctokob h ap.) c noMOLUBK) hh- 
aeicca KoeH (effect size — Cohen’s d.) (Rosnow, Rosenthal, 1996). Ilpn 3arpa3- 
HeHHH MeTajuiaMH oTpimaTejiBHBin 3<|)4)eKT 6 biji BBiaBaeH ana TpeMaToa h 
MOHoreHen. MeHee b bi p aa< e h h bi ii afJxJjeKT 6biji ycTaHOBneH ana BnaoBoro 60- 
raTCTBa cooOmecTB napa3HTOB (community richness). MoHOKceHHBie napa3HTBi 
OKa3aaHCB 6oaee HyBCTBHTejiBHBi k umpoKOMy xpyry 3arpa3HHTeaeH, neM re- 
TepoKceHHBie. 3KTonapa3HTBi h CBoSoaHoacHBymHe CTaann reaBMHHTOB MeHee 
yCTOHHHBBI K 3arpa3HeHIUO, HeM 3HaOnapa3HTBI. 

CeBepHBie BOaHBie 3KOCHCTCMBI HCTOpHHeCKH C(J)OpMHpOBaaHCB B ycnoBnax 
hh3koh m h h ep a ji h 3 a mi h , xapaKTepmyiomeH HanaaBHBie 3TanBi hx pa3BHTHa. 
H3yneHHe aHTponoreHHOH TpaHccjiopMaHim ceBepHBix BoaoeMOB, oOycjioBjieH- 
hoh H3MeHeHHeM xHMHHecKoro cocTaBa Boati, HanaaocB nocne BBeaeHHa b 
CTpoii b 1984 r. KocTOMyKiucKoro ropHO-oSoraraTeaBHoro KOMGnHaTa (Ce- 
BepHaa Kapeana) (KajniHKHHa h ap., 2003; KaanmcHHa, KynmcoBa, 2009; Hem- 
ko h ap., 2012; Anikieva et al., 2012; Nemova et al., 2012). 

B aaHHoii pa6oTe Ha npHMepe napa3HTOB naoTBBi HiyaeHBi nocneacTBHa 
aHTponoreHHOH TpaHc<J)opMaHHH BoaoeMa, BBi3BaHHBie anoMajiBHBiM xhmhhc- 
ckhm cocTaBOM Boa h nocTynaeHHeM MeaKoancnepcHOH B3BecH H3MeaBneHHOH 
ropHOH nopoaw. 


MATEPHAJI H METOAHKA 

03epO KoCTOMyKUICKOe BepXHHH BOaOeM CHCTeMBI peKH KeHTH (boao- 
c6op p. KeMH, OacceHH Eenoro Mopa) npeo6pa30BaHO b TexHonornnecKHM bo- 
aoeM KocTOMyKuicKoro ropHo-o6oraTHTeaBHoro KOMOnHaia. Oho ncnonB3y- 
eTca KaK xBocTOxpaHHjmuie (xpaHHjmme «xboctob» — HiMenBneHHBix ocTaT- 
kob nycTOH riopoABi nocne oTaeneHHa aceae3HOH pyati) h oOopoTHoro 
BoaocHa6>KeHHa (cm. pncyHOK). 

OopMHpoBaHHe XHMHHecKoro cocTaBa BoaBi BoaoeMa ocymecTBaaaocB 3a 
cneT BBimenanHBaHHa pyaBi npn KOHTaKTe c o 6 opothoh boaoh b npoii3BoacT- 
BeHHOM uHKJie. Yace b 1984 r. MHHepanH3auHa boabi npeBBicnaa <J)OHOBBie 3Ha- 
neHHa non™ b 10 pa3 h cocTaBaaaa 247 Mr/a, a b 1993 r. aocraraa 420 Mr/a 
(Ta6a. 1). B Hacioauiee BpeMa o6maa MiiHepaainamia boabi aocinraa 
600 Mr/a. EoaBinne KOHueHTpaunn meaonHBix MeTaaaoB, a Taicace rnapoKap6o- 
h3tob b Boae onpeaeaHan caBHr pH b meaonHyio oSaacTB (J1 o30bhk h ap., 
2001). no XHMHnecKHM noKa3aTenaM Boaa XBocToxpaHunmna xapaKTepH3yeT- 
ca bbicokhmh KOHueHTpauHaMH K + , SOr, N0 3 Li, Ni, a Taicace aHOMaaBHBiM 
cooTHouieHneM raaBHBix KaTHOHOB no cpaBHeHHio c npupoaHBiMii BoaaMH ce¬ 
BepHBix 03ep (J1 o30bhk h ap-, 2003; Lehto et al., 2010). Flo coaepaoHino 6 ho- 
reHOB xBOCTOxpaHHaHiue OTHOCHTca k oaiiroTpocJmoMy rany. Homhmo pe3KO- 
ro H3MeHeHHa MHHepaaH3auHH h XHMHHecKoro cocTaBa boa, b xBocToxpaHHan- 
me noBBicnaacB KOHueHTpauna B3BemeHHBix L iacnm 3a cneT nocTynaemia 
6 oaBmoro KoannecTBa MenKOH3MenBneHHOH nopoati («xboctob»), o6pa3yio- 
uiHxca nocae MarHHTHoii cenapauHH a(eae3ocoaepa<ameH pyabi. 3HaHirreaB- 
HBie KOHUeHTpaHHH B3BeCH nOBBICHaH MyTHOCTB boa xBOCTOxpaHnanma, HTO 
npnBeao k pe3KOMy oSeaHeHHio BHAOBoro pa3HOo6pa3na h CHuacemno npoayK- 
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MecTa HCCJie^oBanHH: a — KapejiM, 6 — RO/ioeviM KocTOMyKiucKoro p-Ha. 
Investigation sites: a — Karelia, b — lakes of Kostomuksha Region. 


thbhocth Geirrocubix h njiaHKTOHHbix cooOmecxB h xaK cjieflCXBue yMenbine- 
hhk) kopmoboh 6a3bi Bo^oeMa. Tax, cpeziHflH SnoMacca (j>HxomiaHKxoHa co- 
cxaBJiaex 0.05 i7m 3 , 30onjiaHKTOHa — 0.43 x/m 3 , MaKpo30o6eHxoca — 0.2 r/ m 2 . 
rijianKTOH npezicxaenen xnaBHbiM o0pa3OM BexBncxoycbiMH paHKaMH. 

HxxHOcjmyiia 03. KocxoMyxincKoe npeacxaBJieiia 5 bhji&mh pbi6: njiOTBa Ru- 
tilus rutilus, myxa Esox lucius (Linnaeus, 1758), cur Coregonus lavaretus (Lin¬ 
naeus, 1758), yKJieiiKa Alburnus alburnus (Linnaeus, 1758) n HanuM Lota lota 
(Linnaeus, 1758). ripn 3 tom b BO^oeMe OTcyTCTByiOT oxyHeBbie pbiGbi, OKyHb 
Perea fluviatilis (Linnaeus, 1758) n epm Gymnocephalus cernuus (Linnaeus, 
1758) — TnnuHHbie npe/icxaBHxejin 03ep pexnoHa. oxyHeBbix, no-BHjiiiMO- 
My, KpHTHHeCKHM (|)aKXOpOM CTajIO H3MeHeHHe pH BOAbl XBOCTOXpaHHJinma 
(^CaKOB, 1984). J\sm cpaBHeHna: nxmoifiayHa oxHocnxejibHO nncxbix 03ep, pac- 
nono)KeHHbix b paiioHe Hccjie#OBaHHH, BKjnonaex 12—15 bh^ob pbi6 (LlepBo- 
3BaHCKHH,1986; TaxuieeB, 2005; HjibMacT h zip., 2010). nnoxBa — caMbiii mho- 
roHHCJieHHbin bha b 03. KocTOMyKincKoe, oOnxaex rnaBHbiM o6pa30M b ero 
npn6pe>KHOM l iacrn. B nuxainni HCCJiezzoBaHHon nnoxBbi BbiHBJieHbi Konenoflbi, 
mojijiiockh, aexpiix h pacxnxejibHbie OCT3TKH (HjibMacT, CTepjinroBa, 2012). 

B HioHe 2012—2013 rr. mcxo/iom nonHoro napaai-ixoiiorimecKoro aHamm 
B 03. KoCTOMyKUICKOM 6bIJIO HCCJieflOBaHO 30 3K3. nJlOTBbl ( Rutilus rutilus). 
B BbiOopKe npe^CTaBJieHbi oco6n b B03pacTe 4+ —6+. C6op, t^HKcauna h KaMe- 
pajibiiaa o6pa6oTKa napaanxojiornxecKoro jviaxepnajia npoBO/injincb no o6me- 
npHHHTon MetoOTKe (EbixoBCKaa-naBJioBCKafl, 1985). MccjienoBamia ocyme- 
CTBJiajincb c Hcnojib30BaHneM HayuHoro oGopyaoBamia I],eHxpa KOJiJieKXHBHo- 
ro nojibiOBanna HB KapHI) PAH. BnaoByio mieimujinKaiiiiK) napaaiixos 
npoBOjinjin c Hcnojib30BaHneM KjnoneH b pa6oTax: «Onpen,ejniTejib (JiayHbi 
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Ta6jiHiia 1 

H3MeHeHne noKasaTeaen xHMnaecKoro cocTaBa bo^h 03 . KocTOMyKiucKoro, Mr/ji (JIo30bhk h /ip., 2001) 
able 1. Changes in the water chemical composition in the Lake Kostomuksha, mg/1 (Lozovik et al., 200 
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npecHOBOUHbix napa3HTOB pbi6 boaocmob CCCP» 
(1984, 1985, 1987), IIlHraH (1986), CynapHKOB 
h up. (2001), Moravec (1994). J\jm onpeAeneHHa 
MeTapepKapHH TpeMaTOA pona Diplostomum no- 

MHMO MOp(})OJTOrHHCCKHX MeTOflOB HCnOJlb30BaHbI 
MOJieKyjiapHO-reHeTHHecKHe MeTOUbi (Moszczyn- 
ska et al., 2009). 

/(jia KOJiHHecTBeHHOH xapaKTepHCTHKH 3apa- 
aceHHOCTH pbi6 Hcnojib30BanHCb cjtenytoinHe 
nOKa3aTeJIH: 3KCTeHCHBHOCTb HHB83HH (E) huh 
npopeHT 3apa>KeHHa (%), cpeAHaa hhtchchb- 
HOCTb 3apa>KeHHH (3K3. Ha pbl6y) HUH HH^eKC 
oSHJIHa (M). 


PE3yjIbTATbl H OECyaC^EHHE 

B pe3yjibTaTe HCCJicAOBai-ma y nnoTBbi xboc- 
TOxpaHHjiHiH,a 6bino BbiaBneHO 16 bhaob napa3H- 
tob 5 CHCTeMaTHHecKHX rpynn (Myxosporidia 
5, Monogenea — 4, Cestoda 1, Trematoda 
4, Nematoda — 2) (Ta6a. 2). Bee bham npocTen- 
ihhx — THnnHHbie, mHpoKO pacnpocTpaHeHHbie 
napa3HTbi KapnoBbix pbi6. CpeAH hhx HanGonee 
nacro Bcxpenajica bha Myxobolus pseudodispar. 
Aria KOToporo naoTBa cayacHT ocHOBHbiM xo3an- 
hom. 3apaaceHHOCTb MHKeocnopHAHaMH yica3biBa- 
eT Ha npocTpaHCTBeHHyio 6aH30CTb oSnTaHHa 
pbi6 h ojinroxeT, Tax icaic nocaeAHHe aBjiarOTCa 
npoMeacyTOHHbiMH xo3aeBaMH AJia pa3Hbix npeA- 
CTaBHTeaeH Myxosporidia. Mhkcochophahh, co- 
raacHO coBpeMeHHbiM npeACTaBJieHHaM, hmciot 
caoacHbiH uhkji pa3BHTHa, b KOTopoM npoMeacy- 
TOHHbiMH xo3aeBaMH BbiCTynatOT ojinroxeTbi (,Z)y- 

ahh, 2010; Marton, Eszterbauer, 2011). 

MoHOreHen poaob Dactylogyrus h Paradiplo- 
zoon — cnepH(J)HHHbie napa3HTbi KapnoBbix pbi6 
(Pugachev et al., 2010). BbicoKiie noKasaTeiiH hh- 
Ba3HH b XBocToxpaHHAiime xapaKTepHbi A.na Da¬ 
ctylogyrus crucifer — HanSonee pacnpocTpaHeH- 
Horo napa3HTa KapnoBbix pbi6 b ceBepHbix boao- 
eMax (PyMaHtteB, HeuiKO, 1997; MirreHeB, 
UlyjibMaH, 1999). 

Tlpyrne cncHH(|)iiHHbie napa3HTbi KapnoBbix 
pbi6 — uecTOAa Ligula intestinalis h HeMaTOAbi 
Philometra rischta h Pseudocapillaria tomentosa 
OTMeaeHbi cahhhhho y naoTBbi b XBOCTOxpaHH- 
jiHme. BcTpeuaeMOCTb o6ohx biiaob HeMaTOA 
yica3biBaeT Ha to, hto b papnOH HCCjieAOBaHHbix 
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TaSnmta 2 

riapa3iiT0(jjayHa iuiotbli 03 . KocTOMyKiucKoe (xBocToxpaHHjiHme) 


Table 2. Roach parasitefauna of'the Lake Kostomukshskoye (tailing Pond) 


Bha napa3HTa 

JIoKaJiH3auua 

E, % 

Mhh.— Maxc. 

HHaeKC 

oOhjihs 

Myxidium rhodei Leger, 1905 

riOHKH 

13.3 

+ 

+ 

Zschokkella nova Klokacewa, 1914 

TKejmHbiH nyiwpn 

13.3 

+ 

+ 

Chloromyxum fluviatile Thelohan, 

» » 

6.6 

+ 

+ 

1892 





Myxobolus pseudodispar Gorbunova, 
1936 

3Ka6pw, noHKH, 
neueHb 

70 

+ 

+ 

M musculi Keysselitz, 1908 

Mmiiium 

16.6 

+ 

+ 

Dactylogyrus similis Wegener, 1909 

)Ka6pM 

23.3 

1—14 

1.2 

D. crucifer Wagener, 1857 

» 

63.3 

4—39 

7.97 

D. nanus Dogiel et Bychowsky, 

» 

3.3 

1—7 

1.3 

1934 





Paradiplozoon homoin Bychowsky 

» 

30 

1^1 

0.9 

et Nagibina, 1959 





Ligula intestinalis Linnaeus, 1758 

rToaocTt Tena 

3.3 

1 

0.03 

Tylodelphys clavata Nordmann, 

' 1832 

CTeKJIOBHflHOe 

TCJIO 

93.3 

1—37 

7.6 

I podicipina Kozicka et 

To ace 

6.6 

6 

0.4 

Niewiadomska, 1960 





Diplostomum baeri Dubois, 1937 

C’TeKjioBHaHoe Teno, 
xpycTaxiHK 

100 

2—61 

35 

D. paracaudum lies, 1959 

XpycrajtHK 

100 

11—82 

48.7 

Philometra rischta Skrjabin, 1917 

7Ka6pu 

3.3 

1 

0.03 

Pseudocapillaria tomentosa 

KHUJeHHHK 

3.3 

1 

0.03 

Dujardin, 1843 





HccjieaoBaHO 30 3K3. 





pti6 BxofiMT pa'-iKH-uHKJionbi h ojinroxeTbi. O npHcyTCTBHH njiaHKTOHa (Becjio- 
hothx paHKOB) b nHTaHHH pw6 CBHpeTeabCTByeT, xoTb h e^HHHHHaa, 3apa)KeH- 
HOCTb uecToaoH L. intestinalis. /JaHHbiH bh a odHTaeT b naoTBe Ha hhhhhohhoh 
CTa^HH, ero OKOHaaTeabHbiM xo3hmhom HBaatOTca aaiiKH h apyrtte pbiSoapHbie 
nTHiibi. 

K MaccoBbiM napa3HTaM naoTBbi b xBOCTOxpaHHaume othocbtcb MeTapep- 
KapHH popa Diplostomum 11 Bpaa Tylodelphys clavata. YKa3aHHbie reabMHHTbi 
o6Hapy»ceHbi npaKTHaecKH y Bcex oco6eM pbi6 c bbicokhmh noKa3aTeaflMH hh- 
TeHCHBHOCTH HHBa3HH (Ta6a. 2). Bhp T. podicipirui BCTpeaaeTca b epHHHHHbix 
3K3eMnaapax. 

MeTapepKapHH Diplostomum paracaudum — oobiaHbie napa3HTbi Kap- 
noBbix pw6 (Niewiadomska, 1987). OpHaKO, noMHMO D. paracaudum, h b 
CTeKBOBHpHOM Teae, h b xpycTaaHKe raa3 naoTBbi Gbijih oDHapyacenbi hhhhh- 
kh apyroro Bpua — D. baeri. MeTaixepKapHH ototo Bupa — ramiaHbie na- 
pa3HTbi oKyHeBbix h CHroBbix pw6 (LUhthh, 1977). 3apa>KeHHe anaHHKaMH 
TpeMaToa npoHCxopHT npn aKTHBHOM BHeppemni napa3HTa Ha CTappH pepKa- 
pHH. OKOHaaTeabHbiM xo3hhhom napa3HTOB 3thx popoB cay)KaT pbiooHpHbie 
nTHpbi. 
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Ta6uHua 3 


Pa3Hoo6pa3ne n BCTpenaeMOCTt (%) napa3HTOB nnoTBti 
b BOfloeMax KocTOMyKincKoro p-Ha 


Table 3. Diversity and prevalence (%) of roach parasites 
in lakes of Kostomuksha Region 


Bha napa3Hxa 

03epa cHCTeMbi 
p. KaMeHHofi 
(HeinKo h ap., 1982) 

03. KocTOMyiancKoe 
2012—2013 rr. 

Myxidium pfeifferi Auerbach, 1908 

1.3 

_ 

M. rhodei Leger, 1905 

82—100 

13.3 

Zschokkella nova Klokacewa, 1914 

20—36 

13.3 

Chloromyxum fluviatile Thelohan, 1892 

4—33 

6.6 

Ch. legeri Touraine, 1931 

4 

— 

Myxobolus bramae Reuss, 1906 

3.9—6.6 

— 

M. dispar Thelohan, 1895 

2.6—52 

— 

M. diversicapsularis Sluchai in: Shulman, 1966 

3.9 

— 

M. ellipsoides Thelohan, 1892 

3.3 

— 

M. mulleri Butschli, 1882 

32—52 

— 

M. musculi Keysselitz, 1908 

— 

16.6 

M. pseudodispar Gorbunova, 1936 

20—80 

70 

Apiosomapiscicolum Blanchard, 1885 

1.3—6.6 

— 

Dactylogyrus caballeroi Prost, 1960 

3.3—9.4 

— 

D. crucifer Wagener, 1857 

42.9—81.1 

63.3 

D. distinguendus Nybelin, 1937 

13.5 

— 

D. erchardova Ergens, 1970 

5.2 

— 

D. fallax Wagener, 1857 

8—29.7 

— 

D. microcantus Nybelin, 1937 

2.7 

— 

D. minor Wagener, 1857 

6.6—12 

— 

D. nanus Dogiel et Bychowsky, 1934 

12—36.3 

3.3 

D. suecicus Nybelin, 1937 

2.7 

— 

D. similis Wegener, 1909 

8—33 

23.3 

D. tuba Linstow, 1878 

4 

— 

Gyrodactylus sp. 

4.1 

— 

Paradiplozoon homoin Bychowsky et Nagibina, 

16.5—28 

30 

1959 



Caryophyllaeus laticeps Pallas, 1781 

10.8 

— 

Caryophyllaeides fennica Schneider, 1902 

4—25 

— 

Ligula intestinalis Linnaeus, 1758 

4 

3.3 

Proteocephalus torulosus Batsch, 1786 

6.6—16 

— 

Rhipidocotyle campanula Dujardin, 1845 

4 

— 

Phvllodistomum elongation Nybelin, 1926 

4 

— 

Allocreadium isoporum Looss, 1902 

8—32.4 

— 

Diplostomum sp. 

13.2—29.7 

100 

Tylodelphys clavata Nordmann, 1832 

— 

93.3 

T. podicipina Kozicka et Niewiadomska, 1960 

— 

6.6 

Posthodiplostomum brevicaudatum (Nordmann, 

3.3 

6.6 

1832) Wisniewski, 1958 



Raphidascaris acus Bloch, 1779 

12—32 

— 
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Ta6jinua 3 ( npodojutcenue ) 


Bna napa3Hxa 

03epa CHcxeMbi 
p. KaMeHHofi 
(HeuiKo h ap., 1982) 

03. KocxoMyKincKoe 
2012—2013 rr. 

Pseudocapillaria tomentosa Dujardin, 1843 

4 

3 

Neoechinorhynchus rutili Muller, 1780 

4—6.7 

— 

Ergasilus sieboldi von Nordmann, 1832 

16.5—26 

— 

Bcero bh^ob 

38 

15 


rtpuMeiaHHe. aaHHoro aHanH3a MexauepKapun poaa Diplostomum yqxeHbi KaK c6opHbifi bh/j 
Diplostomum sp., TaK KaK cncxeMaxHKa BHaa ao KOHua He pa3pa6oTaHa. 


CpaBneHHe nojiyHeHHbix hemh ^aHHtix c TaxoBOH b ecTecTBeHHbix 6nH3ne- 
acamnx ceBepHtix BO^oeMax (cm. pHcyHox: 03epa Hhdk, JlyB03epo, KnMac), He 
noABepJKeHHBix TexHoreHHOMy bjimhhio (HeuiKo h ,np., 1982), noKa3tiBaeT, 
hto <|)ayHa napaniTOB njioTBbi 03. KocTOMyxiHCKoe 3HaHHTejibHo ooe/niena. 
Pe3KO CHHacaeTca Bii^OBoe pa3HOo6pa3He MOHoreHeS — napa3HTOB c npaMbiM 
u,hkjiom pasBHTHH. H 3 13 npejjCTaBHTeneH MOHoreHeft b 03. KocTOMyKin- 
CKoe oOHapyaceno xojibKo 4 BH^a. TeM He MeHee ypoBenb BCTpenaeMoc™ napa- 
3htob Dactylogyrus crucifer , D. similis h Paradiplozoon homoin, ^OMHHHpyio- 
mHx b ecTecTBeHHtix 03epax, coxpaHaeTca bbicokhm h b 03. KocTOMyKHicxoM 
(Ta6ji. 2, 3). 

Panee 6buio ycTaHOBJieHO, hto MOHoreHen ceMencTBa Diplozoidae o6naaa- 
k)t flocTaTOHHO bbicokoh ycTOHHHBOCTbio k 3arpH3HeHHio (Sebelova et al., 
2002). n P H H3yneHHH MonoreneH po,xa Paradiplozoon b MexHH 6bijio BbiaBJie- 
ho, hto na ynacTKax p. MopaBa, noflBepraiomHxca aarpaaneiiHio, HHCJieiiiiocTb 
napa3HTOB na »ca6pax ronaBJia 6biJia Bbirne, neM Ha He3arpa3HeHHbix ynacTKax. 
Y mhothx oco6en o6Hapy>xeHa pe^yxiiHa HHCJia npHKpenHTenbHbix KJianaHOB, 
HapymeHbi hx pacnojioaceiiHe h CTpoeHHe. Ilpn HCCJieflOBaHHH B03fleHCTBHa 3a- 
rpa3HeHHa npoMbmuieiiHbiMH copocaMH MeTaiuiyprHHecKoro KOMOHiiaTa r. He- 
penoBpa Ha napa3HTOB pbi6 PbioHHCKoro BoaoxpaHHjmma aHaJiornHHaa cirrya- 
UHa OTMenena jjsik BH^a Diplozoon paradoxum (KynepMaH, 1992; Sebelova 
et al., 2002). B 03 . KocTOMyicmcKOM OTKJiOHeHHH b Mop(f)OJiorHH nepBen He 06 - 
HapyaceHO. BepoaTHO, Bbicoxaa MHHepajiH3aijHa boubi h MexaHHnecKHe B3Becn 
npH OTcyTCTBHH opraHHHecKHX nonioTaHTOB He Bbi3biBaioT anoMaJHiH y napa- 
3HTOB. 

HhCJIO BH/lOB napa3HTOB CO CJIO>KHbIM >KH3HeHHbIM U.HKJ10M, B KOTOpOM yH3- 
CTByioT pa3JiHHHbie npeacTaBHTejiH njiaHKTOHa h oeHToca, coKpamaeTca b 3Ha- 
HHTejibHOH CTeneHH (Ta6ji. 2, 3). rHapoOHOJiorHHecKiie noKa3aTenH 03epa (bh- 
^OBOH COCTaB, HHCJieHHOCTb/6HOMaCCa (|)HTO-, 300nJiaHKT0Ha H MaKp03006eH- 
Toca) noKa3biBaiOT, hto b BOfloeMe npoHcxo^HT ynpomeHHe CTpyKTypbi 
coo6u],ecTB, conpaaceHHoe c He6jiaronpHaTHbiM BOi/zeflcTBueM nocTynaiomHX 
c TOKa o6opoTHbix BO#. Bchtoc XBOCTOxpaHHJiHma naxo^HTca no,n BJinaniieM 
bbicokoh MyTHocTH Bo^bi, hto cnenyeT Bbi^ejuiTb, xax cymecTBeHHyio oco6eH- 
HocTb TpaHC(j)opMau,HH Bo^oeMa. MHTeHCHBHoe oce^amie MenKOAHcnepcHOH 
B3BecH h BbicoKoe oca^KOHaKonjieHHe ooycjiOBiuiH yrHeTeHHe oeiiTOCHbix co- 
o6ui,ecTB (KynKo h .zip., 2012). ConocTaBJieHiie napa3HTOnoniHecKHx naHHbix c 
TH^poOHOJiorHHecKHMH noKa3aTejiaMH noKa3biBaeT, hto HH3Koe BimoBoe pa3- 


358 




Hoo6pa3iie napa3HTOB co cjioxcHbiM ijhkjiom pa3BHTHH onpeAeJiaeTcn hh3khm 
pa3HOo6pa3HeM h HiicjienHocTbio 6ecno3BOHOHHbix b 03. KocTOMyKincKoe. 

IljioTBa b ecTecTBeHHBix BOAoeMax HccjieAyeMoro peraoHa HHB33npoBaHa 
11 BHA3MH M[IKCOCOnopHAHH, H3 KOTOpbIX B XBOCTOXpaHHJIHme HaHACHO 5 BH- 
Aob. Bee ohh oTHOCflTca k MaccoBbiM BHAaM MHKCOcnopHAHH, OAHaKO noKa3a- 
TenH hx BCTpenaeMocTH b XBOCTOXpaHHJIHme 3H3HMTejibHO CHH>KeHbi; h3m6o- 
Jiee pacnpocTpaHeH cpeAH hhx Myxobolus pseudodispar (Ta6n. 2, 3). Mhkco- 
cnopiiAHH, cornacHO coBpeMeHHbiM npeACTaBJieHHHM, HMeiOT cnomibiH ahkji 
pa3BHTHH, B KOTOpOM npOMOKyTOHHblMH X03HeBaMH BbICTynaiOT ojinroxeTbi 
(Yokoyama, 2003). IiccjieAOBaHHe MaKpo30o6eHToca XBOCToxpaHHJinma noxa- 
3ajio, hto oh 6eAeH b cHCTeMaTHHecKOM miaHe, h ero KOJiHHecTBeinibie noKaaa- 
Tejin TaK>Ke hcbcjiukh (Kynxo h ap-, 2012). IlosTOMy BnojiHe Bepoaxuo, hto 
CHHMCeHHe BHAOBOTO pa3HOOOpa3HH 3THX npeACTaBHTejieH SeHTOCa MBMJIOCb H 
npuHHHOH oOeAHeHHfl (|)ayiibi npocTeHiunx. 

HeMaTOAa Raphidascaris acus, pirn KOTOpoft nepBbiMH npoMe>KyTOHHbiMH 
xo3aeBaMH hbjihiotch ouHroxeTbi, a btopbimh — pa3Hbie BOAHbie jihhhhkh Ha- 
ceKOMbix, b cocTaBe napa3HTO(jiayHbi njioTBbi 03 . KocTOMyKincKoro He OTMene- 
Ha. Bhahmo, OTcyTCTBHe hmchho BTopofi rpynnbi xo3neB, HaHMeHee ycTOHHH- 
bbix k 3arpfl3HeiiHio (KauiyjiHH, 1999), HBJiaeTCH npHHHHOH BbinaAenna stoh 
HeMaTOAbi H3 cocTaBa napa3HTOB njioTBbi. B to >xe BpeMH HeMaTOAa Pseudoca- 
pillaria tomentosa HMeeT noHTH Taxofi ace npoueiiT hhb33hh, xax h b ecTecT- 
BeHHbix BOAoeMax — ee pa3BHTHe CBinaHO TOJibKO c ojinroxeTaMH. 

1)hkji pa3BHTHa necxoA Caryophyllaeus laticeps h Caryophyllaeides fenni- 
ca — cnepH(j)HHHbix napa3HTOB pbi6 ceMeficTBa xapnoBbix TaKace npoxoAHT c 
ynacTHeM ojiHroxeT. OTcyTCTBHe o 6 ohx bhaob uecTOA b riapa3HTOt|)ayne ruiOT- 
Bbl, BepOflTHefi BCerO, CBfl3aHO C OTCyTCTBHeM yCJlOBHH AJia peajiH3auHH HX 
)KH3HeHHbIX HHKJIOB B 03. KoCTOMyKUICKOM. 

AiiajiorHHHO BbiMHpaiiHe npoMexcyTOHHbix xo3aeB — ocrpaKOA poAa Can- 
dona CTajio npHHHHOH OTcyTCTBHH b cjiayHe napa3HTOB njioTBbi cxpeOna Neoe- 
chinorhynchus rutili. 

H 3 7 bhaob TpeMaTOA, napa3HTHpyiomHx y njioTBbi ceBepHbix BOAoeMOB, 
TOJibKO Aea BHAa OTMeneiibi Ha B3pocjion ct3ahh (Phyllodistomum elongatum, 
Allocreadium isoporum), aji» ocTajibHbix pbi6a HBJiaeTca n p o m e >k yTo h h bim xo- 

3HHHOM. B XBOCTOXpaHHJIHme y nJIOTBbl 06a 3THX BHAa OTCyTCTByiOT, KaK H Me- 
TauepKapHH Rhipidocotyle campanula , KOTopbie xoTb h b ne3HaHHTejibHOM ko- 
jiHHecTBe, ho BCTpenajiHCb Ha *a6pax njioTBbi ecTecTBeHHbix boaocmob 
(Ta6jl. 3). 3THX Tpex BHAOB reJIbMHHTOB npOMOKyTOHIIblMH X03fleBaMH 

cjiyacaT AByxcTBopnaTbie mojijiiockh (Bivalvia). IIocjieAHHe He OTMCHenbi b 
03. KoCTOMyKUICKOM (KyHKO H AP-, 2012). /JaiKe B COeAHH5HOm,HMCfl C HHM 
npoTOKon 03. OxyneBOM, MeHee noABepaceHHOM bjihhhhio ctokob, Hiicjien- 
HOCTb AByCTBOpnaTblX MOJIJIIOCKOB OHeHb HH3K3 (PhOhhkhh, 1998). 

B XBOCTOXpaHHJIHme y njioTBbi ooiiapyjKeii TOJibKO oahh bha, CBjnaniibiii b 

CBOeM pa3BHTHH C nJiaHKTOHOM, - OAHa OCo6b X03flHHa 6bIJia HHBa3IipOBaHa 

njiepouepKOHAOM uecTOAbi Ligula intestinalis. B 03. KocTOMyKiucKOM KaK hhc- 
jieHHOCTb, Tax h onoMacca panKOB Cyclopiforaies, KOTopbie MoryT cjiyiKHTb 
npoMe^cyTOHHbiMH xosaeBaMH stoto napa3HTa, b cocTaBe njiaHKTOHa HioKaa. 
OAHaKO, B CBH3H C TeM HTO nJiaHKTOH B pailHOIIC nJIOTBbl BCeX ceBepHbix BOAO- 
eMOB He nrpaeT BeAymeft pojih, 3HaneHHH 3apaaceHHOcra pbi6 uecTOAaivni He 
bbicokh Aa>Ke b ecTecTBeHHbix 03epax (raoji. 3). 
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Uto ace xacaeTca bh^ob, HbHMH npoMeacyTOHHbiMH xo3aeBaMH aBJiaioTca 
6pioxoHorne mojdhocxh, to 3,necb cxnaAbiBaeTca HHaa xapTHHa. OayHa jihhh- 
HOK TpeMaTOA, HaH^CHHblX y nJIOTBbl 03. KoCTOMyKIIICKOe (xBOCTOXpaHHJlH- 
me), BKJiioHaeT 4 BH^a, OTHOcamnxca k 2 po^aM — Tylodelphys h Diplosto¬ 
mum. MeTapepxapini Tylodelphys clavata HHBa3npoBaan (JjaxTHnecxH Bcex hc- 
cne^OBaHHbix oco6en nnoTBbi, r roraa xax T. podicipina — pe,axHH bh^. 
MeTanepxapmi Diplostomum paracaudum aBJiaioTca thhhhhbimh napa3HTaMH 
xapnoBbix pbi6 (Niewiadomska, 1987). B xBOCTOxpaHHJiHme ohh HHBa3HpyiOT 
xpycTanHK rna3a Bcex BexpbiTbix pw6 c bbicoxoh HHTeHCHBHOCTbio hhb33hh. 
rioMHMo BbimeyKa3aHHbix MeTanepxapHH xax b xpycTajinxe, Tax h b cTexno- 
bh^hom Teae ma3a naoTBbi, 6biJi OTMeneH bh# D. baeri — THnHHHbiH napa3HT 
oxyHeBbix h curoBbix pbi6. B apeane D. baeri OKVHb h cnroBbie pbi6bi HecyT 
ocHOBHyio Harpy3Ky no no^epacaHHio ero hhcjichhocth (LUhthh, 1986). Kax 
ynoMHHanocb Bbime, o^Ha H3 oco6eHHOCTen nccneayeMoro TexHoreHHoro bo- 
ZIoeMa (xBOCTOxpaHHJiHuia) — OTcyTCTBne oxyHa, xoTopbin mnpoxo npe^CTaB- 
neH b CTpyxType pbi6Horo HaceneHHa Bcex npnponnbix bo^ocmob pernoHa 
(TKaxoB, 1984). Bepoarao, b 03 . KocTOMyxmcxoM b cb»3h c OTcyTCTBneM oxy¬ 
Ha n MHoronncjieHHOCTbK) njioTBbi D. baeri npncnoco6Hnca x o6nTaHmo b ho- 
BOM BH^e X033HHa, npH 3T0M JI0XajIH3yaCb B HCTHnHHHOM MeCTe (ma3H0e flHO) 
y aaHHoro Bn^a xo33HHa. ripn cpaBHeHnn noxa3aTeneH 3apaaceHHocTH annno- 
CTOMH^aMH njioTBbi b XBOCTOxpaHHJiHme h ecTecTBeHHbix BonoeMax oTMene- 
ho, hto b ycjiOBnax aHTponoreHHoro B03^encTBna HHBaana sthmh renbMHHTa- 
mh ycnjiHBaeTca (Ta6ji. 3). 

PaccMaTpnBaa ^encTBne ochobhbix <J)axTopoB, onpeflenHBiHHx TpaHccf)op- 
Mapnio 6 hotm 03 . KocTOMyxmcxoro (xBOCTOxpaHHJiHma) — Bbicoxaa MHHe- 
pajiH3au;HH n 3HanHTejibHaa xoHpeHTpaitHa B3BemeHHbix nacTHp, mojkho Bbiae- 
jiHTb npaxTHHecxn eflHHCTBeHHyio rpynny rnnpoSHOHTOB, ana xoTopoil yxa- 
3aHHbie H3MeHeHna He hmciot OTpnpaTejibHbix nocjieacTBHH — 3 to 
ripenciaBHiejiH xaacca EpfoxoHorne mojijhocxh (Gastropoda) noaxnacca ne- 
roHHbix (Pulmonata). Flo mhhbim rH^poSnonoroB (PhGhhxhh, Xa30B, 1995; 
Kynxo nap., 2012), H3 5 bh^ob, BCTpenaiomHxca b cncTeMe p. KaMeHHOH, b 
xBOCTOxpaHHJiHine OTMeneH JiHiHb Lymnaea stagnalis L. J\nn 3thx mojijhocxob 
oOnTaHne b cnjibH0MHHepanH30BaHHbix Boaax He aBJiaeTca jiHMHrapyiomHM 
<j)axTopoM, a Bbicoxaa MyraocTb Boabi He oxa3biBaeT bjihhhhh Ha hx acH3Hecno- 
coOHOCTb, Tax xax ohh atimaT aTMOC<J>epHbiM B03ayxoM. 

CoxpaHeHne b 6 hotc TpaHC<J)opMnpoBaHHoro 03epa GpioxoHornx mojleho- 
cxob 06 ycj 10 BH.n 0 BbDXHBaHHe h nmpoxoe pacnpocTpaHeHne y njioTBbi MeTa- 
nepxapHH TpeMaToa pona Diplostomum. UaHHbin <J>axT He HBjiaeTca hcm-to 
ocoSeHHbiM, Tax xax nnoiBa b cnjiy ocoSchhoctch sxojiothh h npeiiMymecT- 
BeHHoro oSHTaHna b npnSpeacHOH 30He BoaoeMOB TecHO xoHTaxTupyeT c moji- 
jiiocxaMH, xoTopbie aBJiaiOTca nepBbiMH npoMe>xyTOHHbiMH xo3aeBaMii TpeMa- 
to^ pona Diplostomum. JIhhhhxh TpeMaTon (nepxapun) BbixonaT H3 mojiiho- 
cxob b BOAy h HananatoT Ha pbi 6 (Biopod npoMoxyTOHHbin xo3anH). 3aTeM 
npoHHxaiOT nepe3 noxpoBbi b xpoBeHOCHyio CHCTeMy h ^aJiee pa3HocaTca x Me- 
CTy ochobhoh aoxajiH 3 au;HH — rjia 3 aM (LUhthh, 1986). 
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3AKJIIOHEHHE 


HccjieAOBaHiie napa3HTOB njiOTBbi b 03 . KocTOMyKiucKOM, npeo6pa30BaH- 
hom b TexHOJioriiHecKHH Bo^oeM, noKa3tiBaeT, hto napa3HToaorH i iecKHe naH- 
Hbie, CBa3biBafomne KJiiOHeBbie napaMeTpbi cpe^bi — ra^poxHMHK) (pH, mhhc- 
pajTH3apna), rn^poonoaornfo (nnaHKTOH, 6eHTOc), pbi6Hoe HaceaeHHe, a Tax-ace 
pbiooa^Hbix nTiip, a^eKBaTHo oTpaacaioT nocae^cTBHa aHTponoreHHOH TpaHc- 
(j)opMan:nH npiipo^Horo BO^oeMa. 

HapymeHHe rH^poxuMHHecKoro cocTaBa bo^m Bbi3bmaeT n3MeHeHna b bh- 
.ZJOBOM pa3H006pa3HH H npO^yKTHBHOCTH IIJiaHKTOHa H 6eHTOCa H npHBOOTT K 
CTpyKTypHbiM nepecTpoHKaM b napa3HTo<j)ayHe nnoTBbi. H 3 cocTaBa (J)ayHbi 
nnoTBbi ncne3aiOT pe^xne h MajiOHHCJieHHbie b ceBepHbix 03epax bh^h napa3H- 
tob pa3Hbix cucTeMaTHHecKHx rpynn, ruaBHbiM o6pa30M renbMHHTbi co cuoac- 
HblM >KH3HeHHbIM LJHKJIOM. OTCyTCTByiOT CneiJH<j)HHHbie RJlfl KapnoBbix pbl6 
npe^CTaBHTejni pecTO^, TpeMaTop h CKpeoHefi. CoxpaHafOTca ((jOHOBbie (iirnpo- 
ko pacnpocTpaHeHHbie h poMHHHpyioipHe) BHpbi MHKCocnopnpnH, MOHoreHeS, 
TpeMaTop popoB Diplostomum h Tylodelphys. OcHOBy napa3HTO(j)ayHbi nnoTBbi 
(j)OpMHpyiOT BHpbl C npaMbIM PHKJIOM pa3BHTHfl H BHpbl, J1HHHHKH KOTOpbIX aK- 
thbho HanapaiOT Ha pbi6y. OrMeneHa epHHHHHafl 3apa5KeHH0CTb nepBAMH Li- 
gula intestinalis, Philometra rischta h Pseudocapillaria tomentosa, 3apaaceHHe 
KOTopbiMH npoHCxopHT npH noepaHHH Copepoda h ouHroxeT. 
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PARASITES OF THE COMMON ROACH (RUTILUS RUTILUS L.) 

UNDER THE IMPACT OF INDUSTRIAL POLLUTION OF A LAKE 

E. P. Ieshko, D. I. Lebedeva, L. V. Anikieva, N. V. Ilmast, G. A. Yakovleva 

Key words : Rutilus rutilus L., parasite fauna, lake industrial pollution. 

SUMMARY 

The consequences of man-induced transformation of Lake Kostomukshskoe (tailings 
dump) related to increased mineralization and entry of highly dispersed dredge material 
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not typical for northern lakes were studied using roach parasites as the example. It was 
found that the roach parasite fauna has been losing rare and scant parasite species of diffe¬ 
rent taxonomic groups, mainly helminthes with an indirect life cycle. Common and domi¬ 
nant species of myxosporidians, monogeneans, trematodes of genera Diplostomum and Ty- 
lodelphys have been preserved. The chances of survival are higher for those parasites with 
direct life cycle. Also the parasite species whose larvae can actively penetrate the host ha¬ 
ve been survived. The species Ligula intestinalis, Philometra rishta, Pseiidocapillaria to- 
mentosa had reported very rare. Fish are infected with these parasites by feeding of Cope- 
poda and oligochaetes. 
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